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0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 
Institution on 4 May 1979, after the draft finalized by the Chemical 
Standards Sectional Committee had been approved by the Chemical 
Division Council. 

0*2 Total chlorine ( or total residual chlorine ) is the sum of free and 
combined residual chlorine. Combined residual chlorine may consist of 
monochloramine, dichloramine, nitrogen trichloride and some other 
N-chloro compounds. These N-chloro compounds exhibit the 
characteristics of dichloramine. Out of these compounds, mono- 
chloramine is water extractable while dichloramine and nitrogen 
trichloride remain in organic solvents like carbon tetrachloride and 
carbon disulphide. Hence a test for chlorine in chlorinated organic 
compound would give a test for free chlorine plus monochloramine, if 
present. 

0.3 Qualitative test for free chlorine can be done for all chlorinated 
organic compounds by acid 2-tolidine ( 3, 3-dimethyl-4, 4-diaminotri- 
phenyl ) method as this is the most sensitive method of detection. 

0.4 This standard is intended to achieve uniformity in details of the 
method for the determination of free chlorine in chlorinated organic 
compounds prescribed in various Indian Standards. 

0.5 In reporting the result of a test or analysis made in accordance with 
this standard, if the final value, observed or calculated, is to be rounded 
off, it shall be done in accordance with IS : 2-1960*. 



1. SCOPE 

1.1 This standard prescribes the method for determination of free 
chlorine in chlorinated organic liquids compounds. 



♦Rules for rounding off numerical values ( revised ). 

3 



IS : 9189 - 1979 

2. OUTLINE OF THE METHOD 

2.1 For quantitative estimation of free chlorine, the organic compound 
is extracted with a known volume of water and this water extract is 
analysed for free chlorine by the colorimetric method either by visual 
comparison or by employing a spectrophotometer. By this method the 
lowest limit of detection is 0*01 ppm. 

Note — The method may not be applicable for those compounds giving coloured 
aqueous extracts. 

3 # APPARATUS 

3.1 Nessler Cylinders — See IS : 4161-1967*. 

3.2 Spectrophotometer — capable of taking reading at 438 nm. 

4. REAGENTS 

4.0 Quality of Reagents — Unless specified otherwise, pure chemicals 
and distilled water ( see IS : 1070-1977f ) shall be employed in tests. 

Note — ' Pure chemicals* shall mean chemicals that do not contain impurities 
which affect the results of analysis. 

4.1 2-Tolidine Solution — O'l percent. Grind l'O g of 2-tolidine into 
a paste with 5 ml of 20 percent ( v/v ) hydrochloric acid; add 150 
to 200 ml of water; tolidine should dissolve immediately. Transfer the 
solution to a measuring cylinder and make to 505 ml with water. Make 
to 1000 ml by adding 495 nil of 20 percent ( vjv ) hydrochloric acid. 

4.1.1 In handling 2-tolidine following precautions shall be observed: 

a) The chemical is carcinogenic and shall be handled with care. 

b) The reagent shall be stored in amber bottles and protected from 
direct sunlight. 

c) The reagent older than 6 months shall not be used. 

d) The reagent precipitates from solution below 0°G and cannot be 
redissolved easily. Such a reagent shaii not be used. 

e) The reagent shall be kept at ambient temperatures. 

4.2 Acid Copper Sulphate Solution — Dissolve 1*5 g of copper 
sulphate pentahydrate in water, add 1 ml of concentrated sulphuric acid, 
and make the volume to 100 ml with water. 



•Specification for Nessler cylinders. 

fSpecification for water for general laboratory use ( stcond nvision ). 
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4.3 Acid Potassium Dichromate Solution — Dissolve 0'25 g of 
potassium dichromate in water, add 1 ml of concentrated sulphuric 
acid and make to 1 litre by adding water. 

4*4 Permanent Chlorine Standards — Mix appropriate volumes of 
the copper sulphate and potassium dichromate solutions as given in 
Table 1 and make to 100 ml with water. 

TABLE 1 AMOUNTS OF COPPER SULPHATE AND POTASSIUM 

DICHROMATE TO BE ADDED TO PREPARE PERMANENT 

CHLORINE STANDARDS 



Chlorine Standard, 


Copper Sulphate 


Potassium Dichromatb; 


ppm 


Solution, ml 


Solution, ml 


(I) 


(2) 


(3) 


O01 


00 


0*8 


0*02 


0*0 


2*1 


003 


00 


3*2 


0*04 


o-o 


4*3 


0*05 


0*4 


5*5 


0-06 


0*8 


6'6 


0*07 


1-2 


7-5 


0-08 


1-5 


8*2 


0*09 


1*7 


90 


o-io 


1*8 


io-o 


0'20 


T9 


20*0 


0*25 


1-9 


25*0 


030 


1*9 


30*0 


0*35 


1*9 


34-0 


0*40 


2*0 


38-0 


0*50 


2*0 


450 


0-60 


2-0 


51-0 


0*70 


2*0 


58*0 


0*80 


2*0 


63'0 


0-90 


2*0 


67-0 


TOO 


2-0 


720 



5. PROCEDURE 

5,1 Visual Comparison Method — Shake 100 g of the chlorinated 
organic compound with 50 ml of water in_a separating funnel. Collect 
the water layer in Nessler cylinder. The process of extraction is 
repeated twice with 25 ml of water each time. The water layer is 
collected in the same Nessler cylinder, making a volume of 100 ml. 
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Filter and maintain the temperature of this water at 15 to 20°C. 
Add 1 ml of 2-tolidine reagent and shake the mixture. Keep the 
Nessler cylinder in dark for 5 minutes. Compare the colour thus 
developed with permanent chlorine standards and determine the 
concentration of chlorine, as prescribed in 5.1.1. 

5.1.1 Take a series of permanent chlorine standards in separate 
Nessler cylinders, and match the colour obtained with the sample with 
the standards, viewing from above. Colour matching should be done in 
North light or under fluorescent light. 

5.2 Spectrophotometry Method — Instead of visual comparison 
measure the optical density of the solution obtained in 5.1 in a spectro- 
photometer at 438 nm. Determine the free chlorine content by referring 
to a standard graph prepared by plotting the optical density of the colour 
developed by adding 2-tolidine in a series of solutions having known 
concentrations of free chlorine. 



